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(57) Abstract: A process for producing by the convergent method a dendrimer 
having repeating structural units represented by the following general formula 
(1) which each comprises a linear moiety comprising a thienylene structure and 
a branched moiety (Y) comprising an optionally substituted trivalent organic 
group. The process comprises: a reaction step (1) in which the Ot -position hy- 
drogen of the thiophene ring of a compound (a) shown below having a thienylene 
structure constituting an end part is converted to an active group V x which under- 
goes the Suzuki cross-coupling reaction to thereby form a compound (b) shown 
below; a reaction step (2) in which a compound (c) shown below comprising a 
linear moiety and the branched moiety (Y) and having in the branched moiety 
(Y) two active groups (V 2 ) which undergo the Suzuki cross-coupling reaction 
with the active group is subjected to the Suzuki cross-coupling reaction 
with the compound (b) to obtain a compound (d) shown below; a reaction step 
(3) in which the Qf -position hydrogen of the thiophene ring of this reaction prod- 
uct is converted to an active group (V0 undergoing the Suzuki cross-coupling 
reaction and this active group is reacted with a compound (c) shown below 
to form a next -generation dendrone; and a step in which the reaction step (3) is 
repeated according to need to form a dendrimer. 
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^a^^s/^yV^SJC-t-SJSttSV! fC^&LTTfS'ffc'S^ (b) 
ItUs ^$52L^H$$5Y«r^i-a t^(c5 3 v -^Y^fi|a?g^V 1 tsuzu 
ki^o^^yy^ti^owffittlv, Sr^STiBte^ (c) kM 
Mk&to (b) ir^suzuki^cz^^y^y ^i/^^^r-cTia-fb^ (d) 

v^l&tSgftSV! ^SI1-<5t^^rH^TIS'fb^ (c) &a&£-erT 
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*&m\z> mmfrw, tt#&&mti:z\z.&^x. n*<D~&wm* 

15 < #r*-c5 ff >' k y i^^^^f ^t^tts ^ 

< TDivergentfej N 5fe**»fe^tt3.s:y b &oft#*^T^#H-§Bte;£fc5 V> 
rigfteJ^S** rconvergentfej , $ fefcAB 3 SLO^Wffi*/^— B«& 

^ (- r^AtBteSv^;is/&t-5Wf^&^-f) ^if^^fe/e» § ^nfettTv>§ 0 

AB 2 I©#t^/^-OlBMf^ ^S^SrKFofc^^— 
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tfV-*—<D&&.\Zfflm&tlZ> 0 rDivergentScj &£T$ IConvergentfej £ 
fc*Sl£¥-©£^*«rJ*05* > K y -r-O^H^ll^tiS. TDivergent&J 

5 t£l£<D %L&&%>2> 0 — ^ TConvergentfej ttjBIV0j)5GttSr&K t*"f^^cf»M 

*«Ite^-t-5fcW:**U:^*<j;#«i*oTV>S (J. M. J. Frechet kChem. 
Rev. 101, 3819-3867 (2001) 0 

_h|5 Lfc rconvergentj&j »E J: 9 K P 9 3g USattt % 

10 il:^!J7!J-;H-f/K #JJ7P fc -A'7/l'4V'^ #5 7 5'-^, jKU7 
;V3rjV^—T/V^ ^!)7y-;V7;^^ #U7 5K, ^y# — ^ — h^Efr 

tf-w^, #y :7*:=^TWi^«asfckftTV^ 0 ^Ky^tt^toHHS 
^~y ^«-^>*f *^»^S»i:*S5l5«iaEii:^ai=^»s#A$tL^ 

^Ky-^— as«£r$*l/rv»3 (J. M. J. Frechet 6>J. Am. Chem. Soc. , 120, 10 
990-10991 (1998) XtfJ. Org. Chem., 63, 5675-5679 (1998) #fig) 0 

25 % ^^^V^O^TW^^tLSlfcPaBUttRftJIMSkO^^Ky V-^H^^H 
TV^ (Chuanjin Xlafe ; Organic Letters 2002, Vol. 4, No. 12, 2067-2070 
#B8) o 

CO^^^fiGrignardSJ^XfiStille^ y?]) l^^BL^Xf^ Ky -v— ©Ht-ft 
£/&S£i2:5Convergentfe-efc5 0 b^U^^e> N Grignard^&^JJl Ufc®-^ 
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3&Kittji*<fcV\ £fc. Stilled y^y^^S^SSrfUfflbfcii^^ ^IffeS*^ 

©ill 9 3£ U»3t J^Mfc* 5 ** ft 5 x >- K y * ©^j£ifef**n b ft T V > ft V \ 

#fPf 3 0 7 4 2 7 7-^-^tJlf*^ni-W^-7^ = Tx^«5t^!9 5g 

io u«5&^i-t-5>N>r^— 7*7^y ^-asw^£ft-cv>5 0 

3§PJi©lfS:^ 

ft £ ©#&*fl?fc:fiE2K' rconvergentifej «fc Q U >KI5t Sr^Tf- 

20 # 5 9*^ K y © ©Bt^&c&t^ © tf a-t*w -y?-7xi y?b i£Z>tt&mifc&te. 

JSXg&|fe!0 5gUfll/Bi' ; 5w tt, i9$&^/&>0:fc|5fe©*J>&V^ rconvergentfej 
25 J:9^=v^3t^^5if^^^Ky^-^^#5-i:^BU * 
Sr^fei - 5(do fc 0 Suzuki ^a^^ix^y^ SrJfl JJE "** 5 - b \Z. £ «? ■ 
N Grignard^^Stille^7^yy ^^^©F^S^^^^fCo * ::©«£ 

sr^-r s tf /wy* ^ >- ^y o y ^ *mn u x ^ k y -e— t * * s& - 
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/Vf-fV^ny^iSe^fCV^TO rconvergent&cj £ tt&fc «9 N 

5 zs%k?em*vmfc&m&. Kj&^b%:z^v?^mm&^fzfcj&&4t&®& 

Mofc 0 r^mAP^Sr-blSfJl^fc TConvergentfej «fc 5^ K y -r— tf>Bi 
10 tlfcifcofc. 

h£^3m<D^m&xhz&m$Y bfrbtezTm-- jrss (i) <&ift?>3gb«*36 

7* ^ K y SrConvergentifelJii QJIlafi-t-ST*^ KU ^-©JBfcfr 
fet'fcot, *M^^«^-rS5 : -3i^w^^§r^-r5.TIS'fb^ (a) (Of- 
15 ^rc^f^ateTK^Srsuzuki^P^^yT'y ^^K^^S^^SV! tc^feb 
XTWto&m (b) itSS&lSli, It^&^fe^ Y ?rtt 5 i 
^Y^MlS^tt^Vj ^suzuki^n^y^y 2o©j&i4SV a 

tt-rz'rmto&m U) tttriBfb^ (b) tsrsuzuki^o^^y^y 

l&ZitxytiM&m (d) «r»5SJ£X©2fc N :o»W7xy|© a 
20 £bfciii£r suzuki:? y^y y^tSSttlV! i*t£C*U;i 
T!E<ffc£^ (c) £^£^T&1±tt<Z>^Kn:/&#5;^xm3 fc % ^©S 





5 »*zw:, mmm&mvx^£^m&m%^te^2m<Dmmmxfei¥-m'er 
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5 ti-s^Ky -*—v>wmj?mz&z>o 



>fjv—~7 1 

CH 3 

-B(OH) 2 B /°"4-CH 3 



B 1 CH 3 
— B(OR) 2 fc H3 



\ V / 



CH3CH3 
,CH-CH-CH 3 



CH-CH-CH3 
CH3CH3 



riv—-? 2 

C 1 , Br, I , OS0 2 (C k F 2k + 1 ) 
k = 1 ~4 

10 fci-S^K!) ©«3fcfrtfeK:S>3. 



CI, Br, I 
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— B(OH) 2 



— B(OR) 2 




•B 



-0). 



— B 



Q 




*>m<D a^m&tmm&&v x \zM^xy^\^m (f) a, - 

10 ©fls-g^ (f) fca7i45Y 2 Sr^ri-STfB-fb^ (g) ££^J&£^TT1B 




5 Y 2 ttr|BO*attt«r*U r He 1 EJUL©SE»TC*>5. ) 



WO 2004/009669 



PCT/JP2003/008900 



/Vf^^ay^tfc!), TIB— (I-l) X°mfr£3nZ> i b &Wmtir 



(_h!5-^ (I-l) <K pttl-lOOltlr^U R 3 s R 4 ^ 

0#!9 5gb^±i:t}3:R 3 , R 4 W£otV^tiV\ V 3 «TIB^/V— 7" 5 
a>£>5IiR&;ft5) o 

^—7° 5 

CI, Br, I, OS0 2 (C k F 2k +i ) 
k=1 ~4 

— B(OH) 2 
— B(OR) 2 



#»9l0>IB7©i&|3SHu TIB— ^ (1-2) "T&lfrZfiZZ.b&fflkk'rz 
10 fc&m^&Zo 




(I-l) 
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H 




(1-2) 



(_hiB— m^. (i-2) s,~s 3 iii~iooit^u zti^tim 

5 Vvffc&V\, V 4 ttTIB^/V— ^6^fc3^$tb5. ) 



CI, Br, I 



— B(OH) 2 



— B(OR) 2 






CH 3 CH 3 
^CH-CH-CH; 



CH3 (^3 



8 TlB-j&5£ (1-3) -emfr£tiz>zb*!®mt-t% 
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(1-3) 




(JhfB— ^(1-3) qttl~10©it^U q ^ 2 ~ 1 0 <DW& 

H, CI, Br, I 
— B(OH) 2 
— B(OR) 2 






CH3 CH3 

,CH-CH-CH 3 
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uzuki^ -yzf]) lsymJfc£&X^*7*l'&fc&m&ftZ>^*-'7=. s s%k{k 



>f!V~-7 1 

CH 3 

-B(OH) 2 R °S-CH 3 
— B(0R) 2 bH 3 



-CO -D). 

CH3CH3 
^CH-CH-CHa 

N CH-CH-CH 3 
CH3 CH3 




?)V—"7 2 
CI, Br, I , OS0 2 (C k F 2k + 1 ) 
k= 1~4 
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^,50#,608K(1995K^HS Vol. 47, P. 804(1998) ^{-|B^$ tbT*3 «9 % 
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^^t, -jft5£ (e) % (f) ZlXF (2) T^$^5^-a'^^V^T, 
10 jR?£.(e) N (f) (2) T^$tb6^^)^*3V^^«5g0^t)igb|El 



15 ^^W5-t^-r-#^ 0 



5 &£&tci><7>&imWftV&m&<D7*^FV ^-£V^o 





ifc <5o 

A) -C^&jft/S^a^f^ Y x tUT^TlB (B) ^ (C) (D) WJ^-e^ 

So 
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BOSsS (i) 




(a) 



(b) 




,v 2 
N v 2 



J5f£X^3<Z> 
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±ibr** (i) •vmztizBj&iLmz, x^mn atiuk&&mm&v 

(I) t-*5V>T, gjSl© 2 It 5f V K y v-O t:>f ^ V 
vy? tte&ih^T®) (c) iLm ±IB— ( I — 1 ) XW: (1-2) 
$^S^^W51lcflJffiT#6„ ( I - 1) RTfi (1-2) T?**$*L<5 

SrUft*^*?** it-MtSw ids-e#5o Grig 
n a r dRjS^»S till e^s^U V^JSt>^JJl*t*§> 53^ #3&Wa>Sl3t# 

15 £fc N ^RjSaS (I) iCiftV^ si^xei ©I^-CfcSft^l (a) 

fcWlcMRRttfcV^ mx.i-f, TIBS^ (II) i-^fc>t> 

m (a) Sr»5r.i^T?#S. 



KJ£5£ (II) 

H^S^ Z - Yl -fV 2 ] m H S Z -Y 1+ W ] 



'xV 2 -™" + V1 _ W _^ ^ 

_/ \_ R, R 



m 



R 1 R 2 

(I) 

(m) 



R 1 R 2 

(a) 



, fc^fc (a) t Ltfi, XIB— ^ (1-3) ^$frSte£^#0an^JJB 
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H N v Ar : T'J— 

Z.<D&J&kVX1&, mtW&mm&m^&Ul lmannf^ (Chem. L 
ett. , 1145, (1989) x Synth. Co mm u 3 8 3 , (1 9 8 

5 &RTfmmm&m^zMy-& 10-310561 tmmx 




10 kj£5£ (11) (m) attt, wis— ^ (1-1) t^Sjk, 

SJES^ (I) Xtf (II) fc$5\?ZV 1 ;&TJ*V 2 ©KJSfcu VvfftfcSuzuki^o 
^^y Suzuki^ n*;*; y^P l/JffcJ&te, Wli^fc 

vi/yELm^fc<mmisfix\i^iiL#> m*z>, mm^it^^m, 4 6, s 

4 8, (1 9 8 8), $i^t>, Chem. Rev. , 95, 2457 (1995) „ 

, J. Organomet. Chem., 576, 147 (1999) > ;£3&W<Z>§!iafc*r 

20 _L!BSJ£o£ ( I ) (II) iu^V^TV! 2ft.tfV 2 teSuzuki ?ux#y'7'y> 
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5 oV 2 ^_h|E^-^2d^@^$ti,6m^^fe^ o S^^31iRtt<Z>jf5£ 
> & h^Vim&VMZftFfaib, V x #B (OH) 2 £fc«B (OR) 2 XMt> 

&mzmmx% z> 0 ^<om^-<D±n&R)t^izm-f^ Y^m^^^hx-h £v> 3 

5 3ft©I^}f5r b&X%& 0 ^if^ ^©*«St ^SWfj: 

& s rrt r^ftS^^^v^ bte, Suzuki;? y7V ^i?RJfo\i m^-r 

?£ttS$r^-3=&V\! Suzuki^ 5/ ^"U ^^J^(^M^.-f-§S^^^ 

25 **5 % ±lHmiXf*2<^m-^r(-^V>T, Yf2 3lffiO^-$iS. Y x teY£H?I— 

. Suzuki^ y ^y ^ym&\zM^%m%^t&\^h*wfct%> a fc*3 
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9> BW£1-«J£teaB*AAEWMc, ^n^«ii^t5Sttlr|-t5f1& 




WO 2004/009669 



22 



PCT/JP2003/008900 



° N-N 

.S v /=v 





^16 



s / =< 7 yX 



6 



Rl6 



/=\ // 



Ai 



.A, 




6 



'^y-^j^J R 18. R". Ris = TkiiJi^, T^JUS 



Ai, A 2 = O, S, N-R 18 
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5, 

io v a as B (OR) 2 X»TIBS:-C*^$*L5*^ife^^^^-t?*>5»^H:W:, 

Mid n-7f^y fi)ATO$ti57Wpf^^y yy 

15 =^>-4, 4, 5, 5-T b9^f/W-l, 3, 2 - ^^^Jffa 7 ^^^tt^- 



tliLTfir h7fc Kn77^ n-^ri^ N **n^vvcc— < 7VK hAcn 

>m<Dmmmmmm\<immx% z> 0 100-30 °c^m^ u < N 

V, ^ B (OH) 2 X&ZWr&fcte, ±M<D^mxnhfrtc.i&VWi^*T;vm 

\z.7k&mui,xim7k5m-rz 0 R^m^m^m^n^^, m&±, -tie© 
25 t a>m&x&z> 0 %.j&m.mfc 0 ~ 5 on-ams. b < „ strata 1 3 n#ng 
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So 

Vj &C 1 , Br £fcfci I mv^^^^T ^J&i-S^n^WfcW 

a— K**$/W5 K«s#tf&*L* 0 SJ^^i: LTitr f7t Fp77^ 
n-^^^ ^^cc— tvK Eifrfb&Sk "M^iH. 

^^7 0', l^^O^a^^WjifcflJffl-C^So -2 0- 

10 8 0 °C7)W^ L < , SJ»Pflte 1 f$H~ 2 4 H$mdS£F^ LV\ 
[SitlVi £V 2 fc ©Suzuki ^nXy&s^y ls?Rl&] 

KJSX@2*3j;t*3fc:i8Vv^ Suzuki ^ a ^ # y V is ^KiS J; «3 s V x £ 

Suzuki^ a^^y^y^^KJtS^feV^tt, KJSKlJlV^ttjfcfc Utt, ®* 
15 7^ Aiil i «3£ftWK©jta-^a:^5pUffi s„ 

^ ^7i^H, mt'<9W^ /<7i??J>.m, tf* (MJ7x=;P*X7 

-i*^) ^7^a^pu f\ if^ (by-o-hv;i/^7^y) a'7^^a 

20 5r*/)Vib^-y 4 1/) u y b\ tf* ( MJ 7x=;W*^7^f y) 

7^*^Ti?*— K [1, 2-tf* (i?7^=/VJiN^7^y) y^^] ^5 
^A^o!) K s [1, 2-^ (i^cx^/Wj^^y) rc^^] ^v^r? 

25 i-;l/*^7^y, 1, 1' -If* y) :7»P-fel^ l, 

/) 7*0/^, 1, (i?7i=/V*^7^;) >^*>\ S^s^Aofc;* 

7-<Vif ^- h y ^A^ N h y a^^->^^^^ 

. by (2-7U;V) toX^^f^ hy^ (2, 6 h*i/y -frx 
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*rMM&f& Cl, 1' -tf* 4 S) 7^Ct-fe^] sy^r/Ui? 

5 9 n y Ks tr* ( h y o^^-s/^*^ •? ^ ; ) = 9 n y ^b— 

10 Suzuki^ n*;fr y^y l/?Rj&<Difr& s MiUT^OWIi: 

i^K N -<^if^ N Wvx^ N ^ K9fc Ko^^ 

/K 1-zf?S—JV^ T^bls, 2-^y>\ 3-^f;V-2-^;y, 2 
-^/V, S-'O'^V:/, 4-p<^/V-2-^<^^7>' > 2-7«^/V-3 
-^yv, 2. 4-^^-3— ^^y^>- N N-y^/V 

yVx.— tvI^ i^ni^W^^y 3— yl^e/ x^/V:x— yvK ^xf-^y^y 

^y ^•/V^— ^xfwy^jja-^^n^ v^^l/^^y n 

25 7" h7*^su7UTmmmfcmmx'%z> 0 &*5£o&mim. 25- 

1 5 0 o C2W3:b<, «£ X) Uf-iZ L < 2 5 ~ 8 0 °CT?fc K> > £0&R#Mte, 30^ 
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I^Wct, @r (=T) i^$f5w^t#5„ ^^£9, (2) 
T^SfrSf^Ky^— 5„ ft*5, Y 2 fir ( r » 

5 l^±©lf) -C*>9. (2) KlS&&Tft*>bm&fr'b<D&$&S:&r 

M^Mte, T1SSJ£5£ (III) 5 fc, HJtSXS3fcJ;9XttKJSX 

10 m3^«5 5g-r^tie:j;t)#fc— (e) ^%fh*Q&tto<D'?*7 si^tD 
atiLfcm*m&&V t tMLTft^ (f) tU Z<D4t&m (f) £=7" ( 

±a&©sjsxg i ~ 3 kmm^&z. 

15 

5^ (III) 




(2) 
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to*3fia> <0#8c»ri 1-6 ##3- b < % $ h \z.&& L<tel~4-efc5 0 
5 5, 

10 v9W&<DnMWHSLbi£*ft&m (c) *5W'E?iiift5^ (g) Sr 
^a^rfT^P ii^flft rconvergentfej Srfljffl LTV^fc&u 4U5fe©/J»fcV^ 

y^-yzktt&Wbift, ^y^^m^-r^it^xh^o 

Suzuki^ -yy*y i/y%.j&\z&^x, &mtKl^<n£*&itS2>AsT*5J&& 
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Mfc^Rjfci>m^ftfcmn-fz>t^z.btiz> 0 b^L^^^ N ^^^^ 

^m^^ir^^m^}t^mmvx2^^E-r^tc.^, &-r 
ft*^ f-^-y * I/mm* vmik&Msxt]~<D5m ^-r^k&mz^xh, 

25 „ mttt Lx&mw.<DRjfc&m&mMfommx% % 0 Btjfcimm&fttffr 
it^ya,y^mm^^mih^^mm^tc^m^^(D^t.^\,x^x^\ 
^mmzmuir%m&<DmMm^mzmm±t?;^&, 1 5 #~ 5 throws; u 
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30* t UT. SffefiO^SS: 1 5 #~ 5 B£H. J; 9 £f •£ U<»30 #~ 2 fl#ffQ-e 

25 T©I!)l?fc5„ 

1 H-NMR : J EOLSJNM-AL4 0 OIFT-NMR (4 0 0MHz 
) . mm ■ CDC 1 3 XttDMSO-d 6 „ gi&SU^ ^$#^7 b<D*2fl ( 
Oppm) te^ h^^vVv^^ (TMS) £bfc 0 
GPC : Ky-. (80 IHLC-8 2 2 0GPC N *7A:TSKgelSu 
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per HZM M N : THF, W:.UV254nm, MMffi. (M^P 

WlMw.'tWfiMn, ^i^Mw/Mn) ttM&tf V * fists 

(&&mMM l ) 13 utf^ >• k y ^-©^ 
5 (^lUM 1-1) fyKIly^ «3t© ^^^©-fb-a* ( c ) t ?fc 5 
> TlB5£-e^£*T,5 5-(3, 5-^n*7x=;k)-2,2' -tf^^ai^ 



£#3SBB«T\ 2, 2' -tr^7*^4. 6 g^JKTK^ h5fc Kn77^ 
10 «»U K^T^*-^y-A4£*^^Lfc 0 ^*Pm. 1. 6M-n-7 
!?V^t^l 8mUITU ^©£li;lB#IWHj££i§rfc„ Wz 

n ^^-CWKf*U TIB^Tf*$^5*MWt:^2, 2' -If^^ac 

20 ^-5-aJ?u^gfe4. 3g (gfc#6&@#0 SrJR* 7 3 %T?#fc 0 

• ^)-^r-B(OH) 2 
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*H NMR (DMSO-d 6 ) 6 8.30 (s, BOH, 2H), 6 7.60 (d, J = 3. 6Hz, f^"7xi/ 
flt, 1H), 6 7.51 (dd, J = 5.2Hz, J = 1. 2 Hz, ft7xi/S, 1H), 5 7.34-7. 
32 (m, ft7iV|, 2H), 6 7.10 (dd, J = 5. 2Hz, J = 3. 6Hz, ^7iyi 
, 1H). 

5 mm^mn,r, &t>frtz.*mmt&m2, 2' -h^^^-s-th 

10 ?£:fePU tK3 Om 1 Sr^Db/c 0 #b*bfc^J&m^&i&fb^ U 

ckl Silicagel 60, ^« : ifrffc;* ^•U'J'/n .^ri^) ^ 

15 it 1 H-NMRW WW^T, flSBbfCo MJt^-* ££*~R^i-o 

'H NMR (CDC1 3 ) 6 7.65 (d, J= 1. 6Hz, ^^If^, 2H), 6 7.55 (t, J = 1 
.6Hz, ^O-H^m, 1H), 6 7.26-7.25 xMI, 1H), 6 7.23 (d, J = 3. 

6Hz, ft7xyf, 1H), 6 7.22 (d, J = 3. 6Hz, ^-^-^oi^ii, 1H) , 67.15 
(d, J = 3.6Hz, =7-3-7 =^l^m, 1H), 6 7.05 (dd, J = 5. 2Hz, J = 3. 6Hz, f-Jr 

20 7x^i, 1H). 

^^vi) v?m&<D^ufr*m&^%ik&m (a) 

TlB5£-^£*b£ 5 -[2, 2' iK^yfry^—ZU- 5--Y/V-N, N, 
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ffif/«7^Al0mgi^i/Vy4. 5ml SrJn*., ^fgtffi^T. hP- 
t - 77^y36mg Sr^nm> 8 0 "CT? 3 0 LT, 1&m®m 

5 <5-[2, 2' ] W7xn;V- 5 -- OW-N, N, N' , N' ~^h9^ 

^— A— 1, 3-7x=l/yi?7^©^> 

-frfftlOtfll 1 - l-C#b^fc5-(3, 5-i?7*o i e7x=;V)-2 ) 2' -If 
^731^1. 8 0g, ^7x=;H5yi. 6 0 g&cfO* t h^rv-TJ P >7 
Al. 2 1gl^i/l/V4. 5mltti, £*»H$&T\ 8 Ol:t*5fc}«L 

io tc.mmmttm-T^tz.o mt^t^ 1 2 o o c}c?i.^^±^ ^e©tt 1 sbsk 

7-74- (jmm :MerckSSilicagel 60, mMW. ■ mt* 
15 ^l^/n— }-J;!9^ilfS^b. g^2. 2 0 g 

W8 5%t#fc, ^r^at^ 1 H-NMR^ WV'fc'TflfcB bfc 0 ffifc? 

*H NMR (CDC1 3 ) 6 7.22 (t, J = 7. 8Hz, <<^H>m, 8H), 5 7.16 (dd, J = 
1.2Hz, J = 5. 2Hz, ^^-^oi^, 1H), 5 7.11-7.09 (m, ft7x^l, 1H *5 
20 £Tf ^ly^^m, 8H), 6 7.02-6.96 (m, -0-if^#, 4H *3«tt^ ft7iyl 
, 3H), 5 6.90 (d, J = 2.0Hz, -^ifV^, 2H), 5 6.73 (t, J = 2.0Hz, -O- 

■tf^at ih) ... 

(<£r&,mmm i-s) f ^ k jj y **3£©*«iB#&#^3te£-*& ( a ) 

©^7aVai(Da7K*Sr?gtta£B (OH) 2 (^^Ltft^ (b) 
25 Tia^T^^tL^ 5- (5' 2' ]\f s f-$-7^—;V-5-J>V 

) — N, N, N' , N' -fh7 7x=;V-l, 3-7j^^75 ^O^^S 
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£*3£H«T\ &fi&3&Wl— 2-T?#b*bfc5-[2, 2' ]tf^7^=/V- 
5— <^-N, N, N' , N' -fh77x=/I/-l,- 3-7x^^7^/ 
2. 0g^E*rh7t Fa7 7y»U TV 
5 MLt, 'ftSlt, 1 Owt%-yf 7A^y7°nt>7^ fVn-^fy 

mmmA. 5 g (AUri c htfcasD&iRTu imm&.j&&i£*L 0 m 

TflL 7k£r»] UmTk^^fc^ ^^^ttTU-CM^HjfSrilf/t. S 

frftofcgU tt^JIf4LT»^#t 0 tS»lrfh7t Ko77^/ 
n — ^f-^"CW»*U B«J*1. 5 g (gfcJt-fegf*:) SrJR^7 0%T?#fc 
15 o -t^flKfictt 1 H-NMR7^ : DMSO-d 6 ) {£T. 8. 3 p p m 

ftil^pytooHT'o hzs&mM£fr1tz.b* is2:xj^<^^m^M<ozfvi 
Vtc 0 

tfiS&fc&to (b) b (c) (DSuzuki^ n X#y7V ^ 

20 ^aste^s. rie^ (id "C^^tisi i w ^ k y v-o^ 




-g-f&MMM 1-3 b tLfc 5 - (5' -^py|-[2, 2' ] t^^-^^- 
71/- 5 -^71^) -N, N, N' , N' -fh77x^-l, 3 -^rcnV^S? 
5 7^1. 3 0g, ^Hit«l-lT?#^fc5-(3, 5 ->?^n^^^- 
/l/)-2, 2' -tf^^*7 = V0. 4 0 g> ^7^7«13mg, h!J7i 

^ y 4 6 m g *J it/^Kt M) A 0 . 2 2g|^ ^Hf#ffl^,T. T 
HF10mlt7R2ml!rM, aWtTTf8B*IWR***fc 0 SJtS»T«. ^fi 

ercklSilicagel 60, MMWi : ^ V^/n — 

) te£t>¥«ttt«U Btt<&0. 84g (am&H^) £ifc^6 0%-e#fc o ^ 
O^iSte 1 H-NMR^^^ h;Kii@ll : CDCUfcT, 6. 7 4ppm|u| 
15 aiI$^^jp:W2oP^b/c^^^^ , n hyHa^Sf (2H^, 5£ ( 
1 1) #H§ 0 ^T, *©^©1lfc^i:ov^Tt>Ha«:^5pllS J f-* s 2o||g|L/t-<>' 

Ti^-To GPCWItt, MflF*&a^* (Mw) = 1 2 6 5, Jfc^pi&^f-S 
20 (Mn) =12 4 1. (Mw/Mn) =1. 0 19X^!) N SW^JdS 
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*H NMR (CDCI3 ) 5 7.66 (d, J= 1.2Hz, ^l/H>>m, 2H), 8 7.65 (t, J = 1 
.2Hz, ^^-tf^at, 1H), 5 7,32 (d, J = 3. 6Hz, ^7*^81. 1H), 5 7.30 ( 
d, J=3.6Hz, ^^-^oci^it, 2H), 5 7.25-7.22 (m, 16H *5«fD? 

5 ^7*^, 2H), 5 7.18 (d, J = 3.6Hz, ft7x^i, 1H), 5 7.13-7.10 
On, sOUlsm, 16H *3£IF ft7syi, 2H), 7.08 (d, J = 3. 6Hz, <f**7 
a^ai, 2H), 7.05 (dd, J = 5.2Hz, J = 3. 6Hz, ^-^r7x>m, 1H), 7.02-6.9 
8 On, sOr-Hl/m, 8H *5«fctf ft7xi/i, 2H), 6.92 (d, J = 2. 0Hz, *<ls 
if^at, 4H), 6.74 (t, J = 2.0Hz, -^^if 2H). 

Ki £ 5 Suzuki^ y^p i^KJfc) 

-lT?#fe*Lfc5-(3 f S-^P^xs/V)- 2, 2' - fcf 
WxVO. 4 0g,/^mff»13mg, MJ7x=;^77^V4 6 
mgiSilFMtM) 1 1 gte, M^H&T* THF 4 m 1 ^Tklrn 

15 1 SrJpjfc, 8 0 XKDMmX^Umt b/c„ r r Ul^J&fcffiftl l-3-C#^fc5- ( 
5' -tf?n^H-[2, 2' JlfWx^-S-^/V) -N, N, N' , N' 
-7 s - 1 , 3-7ixi/y^7^0. 65gtrfb7tKn77 

^ 3 m 1 bfc^Sr, 1 B#P H WtTMT U $ fcitSfTFT? 0 . 5 

R]fct$ltti 0 ftV^lmllUjSffUfcMthP 7A0. 1 1 g fc&0*.fc«, 

20 ^IffiMl-3-e#?>tlfc5- (5' -^n^-[2, 2' ]tf^7^=/W 
-5 — i ;v) -N, N, N' , N' -fh7 7x=;W-l, 3 W>-^T 
S^O. 6 5 g Irf b 7 1 Ka 7 7 y 3 m 1 IcfiS? Ufc^tlr, 1 I^Ha frftxm 

A-CWWau ^fc«flE«*-t*5ifc-eatMfc«:#fcc 7J7A^n-rh^9 
7-f- (^|J:MerckS Si 1 icagel 6 0, jftfctt : ifrftl* 
^/n-A^fy) fc<fc?>3£$t*it§SlU B«<fel. 14g (gfc|£&@#) «:JR 
^8 2%-e#fc 0 5iU»WfcJ;t5»RKW^fefcii?jR^jBSi^Jit-«i ^Srlif&L 
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tc 0 zvmi&n 1 h-nmr^^ h^tmm {mm^jxnmm^mMm^mm 
— T*fe o fc i j: (9 mm ufc 0 




(mi-ffir^^Ky^-^^^^^^aTk^Sr^ttSB (OH) 2 «m 
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mm^mm.T, &f&mnm 1-4 x-nhtitcm 1 nttt7 s > k y 1 . 4 g & 

^£PfL 1 Owt%-!>^A^y7 , nbr;wr$ hVn-^fyl«t2. 
1 g (A 1 d r i c htti)tiTU ZKD&lz ^V^T 

^t^ffSiL> l»fc§Ilttft©#n«ft CBTF> TG1-B 
(OH) 2 J tm-T) 0. 9g (^St-feHf*:) 3%T?#fc 0 ^©KBfttt 

1 H-NMR^^ b/KfflJ3£?&Jft : DMS0-d 6 )f-T, 8 . 3 p p m#5£^^n > 

<Mm^\mm^mm^nm u^suzumtj y^y >-^£os> 

Gl-B (OH) 2 0. 9g N #^H»Jl-lT?#bnfc:5-(3, 
•ftt^eyaz=./^)- 2, 2' -tf^^ccVO. 12g, W^ftR4mg 
20 \ MJ 7 x ^7^i/14mg*3j; VMt Ml ^ 6 6 m g tll^l 

THF3ml^7K0. 6ml^M, itSfSTT? 8 B#WKJtS***: 0 SJSifc 
7t, ^t&*^iiPU 7K3ml Sr«SiPbfc„ #6>*bfcRlSa#*«r*'fk:^^V' 

25 «H:MerekS Si 1 icagel 6 0, mm ' Mfc* f-Vls/n - 

^Mf^) (Ji«j;t)¥3i3ftiau i^-efc^m2i±^y f >'Ky-^-o. 47 g ( 
m- cdci 3 )}ct. 6. 7 p pmttmzmm&tizm.mm*&2<>®mv-fc-'<^ 

WohyHa^if (4H^) fcU 6. 9-7. 4ppm#S33iV7 
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. 6-7. 8 p pmttmz.mm&tlZ>, ^^fyift^T'n bl/&£Xfi^a-7 

*>nm-te<D7x* h><Dm&&tfnmmb—&vitzkj:r)im'i'ito gpc 

Sl^ffitts MM^^A (Mw) =3 5 14, (Mn) =3 3 8 

5 N ^hps^wu (Mw/Mn) =1. 0 3 8-efc^ Bt^m^mmm, w&nx 

J;5Suzuki^ nxjj^yv i^SJfc) 

-fr&MMffl 1-1 X%btlfc 5 - ( 3 , 5-^a^-7rcn^)-2, 2' -tf 
^^i/O. 12g, /^7^!)A^4mg, 7x=/V*^7^y 1 4m 
10 gj3i«tMJ!)A3 3mg^ li#H^T> THF1. 6mli7RO. 
3ml^t 8 orKDmrnX-tomtlstCo Gl-B (OH) 2 0. 4 5 g^fb 

mg^Dx.fc^, Gl-B (OH) 2 0. 4 5 g^h9t Kn7?V0. 7m 
15 UJl^U/c^Sr, ll$Wa>tf-T«TU ££i£3g$rF-?5. 5 R#|!0^J&£-£- 

20 ^ — (^5^J :MerckiSilicagel 60, ^-WM • ifrfb* f~ W 




sttSB (oh) 2 K^mirzRj&\z.£vm2Wft^>'Vv^—<Dtfuz/mmm 

Jf 1 H-NMR^^ = CDC1 3 )^T N 6. 7pp 

10 Hft) &U 6. 9-7. 4ppm#t*3J;tf7. 6-7. 8ppm#MS 

^@^«3gi-i6:Ufcr:i: £«mbfc 0 GPCilUMte:. (M 
w) =78 9 0, m^ft^M (Mn) =7610, (Mw/Mn) 
= 1 . 0 3 7 "C& D > @ ft^Sffi^. m^fcT'feS i £ Srflfe^. Lfc 0 
15 [^Hifc^I 2 ] TlB^-C^^^Smi-ffirf^a^^VKy^- (f lfft 
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£-J$fttt0U (1-5) <7> <^l-Ubf^^Ky^-©^7*^at©o7K*«rlS 
5 ttSB (OH) 2 teSE*i-5SlS> fciimktlfciS; (12) -?^;b£;h,3J|l 1 
tftr^ K y v-©#n yfif #G 1 -B (OH) 2 1. 0 3g. 1, 3, 5 

^>-5 lmglSitf^tHJ ^A95mgt, lifiMT^ THF 6m 1 £ 

10 3m 1 SrMUfco #fcixfcSJS»-^feSr^ o n */V--kT?}AttJ U #b*i/fc^P» 

iK«fe^|fc 0 *7A^n-7h>/77^- (3ft*£lJ :Merck| Si 
licagel 60, mm ■ &4t* ^V-V/n — ^M^) «fc 9 
U *fcR:^on*/l/^Tff?3iefiU, g 1 ifcft 3 ^fe^ ^ K P 

15 0. 3 6 g (SfcH-feSf*:) &JR*3 9%-efcfc 0 -^^tte 1 H-NMR^^ 
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gLfc^y^nfyHa?:!? (6H^) t U 6. 9-7. 2 p pm# 

5 fc 0 IJtf-^S:^TI^t, GPCM^te, (Mw) =5 0 

1 7, fc¥^^» (Mn) =4 6 6 7, ft^-M^ (Mw/Mn) =1.07 

*H NMR (CDC1 3 ) 7.48 (s, -<^^it, 3H), 7.46 (s, -<Vif^t, 6H), 7.4 
3 (s, -O-ifi/ii, 3H), 7.22-7.18 (m, ^^^8* £^^7x^11, 57H), 
10 7.10-7.08 (m, ^^^flt*5 i^ft7x ^St, 60H), 6.99-6.94 (m, 

^a^iW^aVSII, 33H), 6.90 (d, J = 0. 8Hz, ^i?^, 12H), 6.87 
(d, J = 3.2Hz, f-^ry^n, 6H), 6.73 (t, J = 2.0Hz, -<^-^V^, 6H). 

«fc5Suzuki^n*;fry:/y l/Jffcfo) 
15 1, 3, 5-hyyn^yfy6 8mg, ^7^^^15mg, J>JJ 7 

HF1. 5mli:7k0. 4mlSrM, 8 0°C (Dmm^Mmvtc 0 dtt^H 
%09 (1-5) <Z> (HHftft^^Ky ^^-T-oi^^aTK^^tt^B ( 
OH) 2 ^^m-T5^S> (e:J;«9#^^fcxt (12) t^^n^Ilf^fy 

20 K!)^-c^a^S£ffz|J#:G 1 -B (OH) 2 0. 3 4 gl:rh7tKn77y 
1. 5mli^tfcM§:> 1B#W;WT}1§TU £ £> ^MTFT' 0 . 5 B#Hg 
S^$*fc 0 ^V^-CtKO. 3 m 1 i« tfc» h y !) A 3 2 m g ^tfc^ 
, Gl-B (OH) 2 0. 3 4 gt:fh7tKo77^1. 5ml^il?Uc^ 
$j£r, l^^ttT^TU. $£)Ki3t?5fDT-T?0. 5B$m%.Jfc£ J &tc 0 ^V^tKO 

25 . 3 m 1 f y 7 ^ 3 2 m g ^Difcl, Gl-B (OH) 2 0 

- 34gS:rh7t Fn77>l. 5mnc^bfc^§r, 1 R#Hij jWCWT 
U *6>fca»liET*C4l*nRj*:**fc 0 SJ&ilfcTlfe. M*7??N9U 7k3ml 
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fiS^£#fc 0 ^7A^nvh^77^- (3fr»#J :MerckSSilic 
agel 60, mm&' ^U^/n-^VZ/) \Z.£»Wm9kV. £ 
fcl^nn*/VAt^IU Slft^fc5S|l1ifcft3^^Ky^~0. 4 

8 g mm&mm &jrs*5 2%-e#fc 0 5*^*5 i^^^p^fct ujr^ 

• U^SuzukitfyT'!) i^K/fc> £ x H NMR^^b;^-ScU GPC^ 

(#jftHifcfll 3 - 1 ) fi/K!) 5/ ^#3t©m»#:¥te©{b-g:4& ( c ) £ % 
10 TIB^-C^^tl-S 3, 5-tf*[2- (S-Zn^fx^v) ]-2-^:n=:/w< 
*5j;tfl, 3, 5-hy^[2- (5-/n^fi=;V) 




15 J&> 

li#ffl^Tx 5^:7^^ 1 4 gCDSfofcT f7tKn77yi00ml 
U K^>TT-r^-^^/— /HBf-CTHflUfco - 7 Ot^TCM, 1. 6 

M-n-^/l^y^-^A/^f-^^l 0 0ml £4 0^-CiTLfc o £ 
fefclNpMKiS**^^ h ^i/#7 > 2 0 g 1 0 ^^{ttiT t^: 

1, 3, 5-MJ7 s n^>'fyi3g, »-?7v?!)A0. 8 g> b!)7x- 
A-*;*:7W2. 9 g , OTttMJ7A8. 7 g Srfck^C&flBStfs 

8 5 , C<0»^T?4I^MS*SUfe. S&JfcTSK — /l^5 0ml XT** 
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1 0 0ml»U ^m*T?^*PUfc 0 *fltt*«r5«U Sfrffc^V^l 0 0 

^^xmamti- h v v&fcmm-eft&vfzo &mm&mwLi- v v 7J*x&m 

5 ^±A#J :Merc k^S i 1 i c a g e 1 6 0, ' Sfrfb* ^W/n 

TlEsS (1 3) K^1r*Pmfcbte2>l, 3, 5-by^(2-fxr;v)^yfy 
7. 6g (e-fegfcfc) W5 7%t'tfc 0 -^O^St^H NMRX^^ f;v 



1 H NMR (CDC1 3 ) 5 7.81 (s, ^^^at, 3H), 5 7.74 (dd, J = 3. 6, 0. 8 Hz 
, ^iry^l/m, 3H), 6 7.65 (dd, J = 5. 2, 0. 8 Hz, tt7 =^>M, 3H), 5 7 
.21 (dd, J =5.2, 3.6 Hz, ^-^"7 at^JR, 3H). 

**fc^©ji&&ts&bnSfcK: ± s Suzuki ^ y yy v^£js> 

15 Wxyi4g©)^7h7tKo77^10 0mll« 

u K^^TW^-^^y—zH&^-eftSiufc. - 7 0°C^Tfc^4P#x 1. 6 

M- n -7*f-/V U f AA^r t 1 0 0ml £4 0^|WTf»TUfc e £fe 

mil$raj^£"*t:fc8L h^#9>'2 0 g 4:1 O^IBA>»fCiTLfcft 

20 ,3, 5-M)7*o ; e^yi3g, ^7^!>A0. 8g. 

/}>^^^i/2. 9 ^T^^M* V !7A8. 7 g*r CJt>K5H3£t*Me 
g^Lfc^^/— /VI 3 0ml^.U«7K2 5ml £ k^^S^Lfc^ 

% £ bfc3B#HKj&Ufc„ RJiS^Tt, ^i?;wW5 0mlW*10 0mllr 
25 «S*nU ^?§.^T*^*Pbfc 0 *Tfcti4&S:5ifiU Jl^fwyiO OmlMl 



10 
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&^M*^5w£TiM^#fc 0 ^7A^nvh^?7^- (3fei»3!|:Me 

r c k$J£S i 1 i c a g e 1 6 0, m$m : tfrffc^ ^t^/n ^i^) 

5 t>**S£U ^ fciC±i:-fb^^l/V-^^/-/V'T-S^-t-§^i:-e, ^ (13) 
/TttF^t^Sl, 3, 5-MJ7(2-fx^Hyfyi2g (&-fef&5fc 

<^5®^e^^P^ Sr^Jffi U ft V ^Suzuki ^n^^y^- ^KJ£> £ -ffc b fc ^ £ 
10 «fct)?ifgLfc 0 

• (^Mffcl, 3, 5- f V ^{2-^==-;V)^-^ly(D-fn=eih^:,) 

#btbfcl, 3, 5-by^(2-fx=;v)^^>2. 0 g £^ ^-/I"*^ 

=• K2. 4 g©^f;^7^ K (9ml) ^SrSs&a Lfc^ *3k8?«:^ 

— OfeKjlRI :MerckSSilicagel 60, ^« : ^ n n fr/UJ* 
/n-^MJ->0 CiRtlWIISU IW©3, 5-tf*[2- (5- 
20 zfn^rf-^^jV) l-Z-^—tV^ls-li'-yl. 0 5g ( £-fe@#) 1 , 3 

, 5-MJ;*[2- (5-^/n^^oi=/W) j-O-if^l. 49 g (&-fe@#0 £r 

3, 5 - fcf * [ 2 - ( 5 -7>X3^?~^~;U) ] - 2 -^^c—zW^if^ 
25 J H NMR (CDC1 3 ) 5 7.64 (d, J= 1.6Hz, 2H), 6 7.52 (t, J = 1 

.6 Hz, ^<^>m, 1H), 5 7.39 (dd, J = 1. 2Hz, J = 3. 6 Hz, Wx^t, 
1H), 5 7.35 (dd, J = 1. 2Hz, J = 5. 2Hz, ^Hry a^l^^L, 1H), 5 7.15-7.12 ( 
m, f*7iyi, 3H) 6 7.08 (d, J = 4. 0Hz, ft7xy|, 2H). 
1, 3, 5-MJ*[2- (5-^a^E-^-^) ^i'ifV 
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J HNMR (CDCI3) 5 7.53 (s, ^H^, 3H), 5 7.07 (d, J = 4. 0 Hz, 
7xyg, 3H), 57.00 (d, J = 4.0 Hz, Wx^i, 3H). 

(&$,^M®1 3 - 2) T1B5£-T?gc:b£*b$ 1 , 3-^no-5-(2-fi 



U y—;vm^X^n\^tz. 0 -7 0°C^TiC^*p^ N l. 6 

10 M-n-^/wy Om 1 ^rl^W-e^TLfc,, 

m-a^At, ^t#h^t\ i-^n^-3, 5-^PD^fyi6. 3 

l^7^^0. 5g, by :7^e~ )Vfc?.74 ^1 . 7 g % £.TJ*£»?- f 
15 y?A6. 9 g^fee>^Cfe|KL^i*5j;TJ?^Smbfc^^y~/H 5 0 m XSlXJ 
7K3 Om 1 SrAPx., $ bfC^lSf«&Ufc^ N 8 5°C(Dmm*X4ti?mBifoVt£o 
£J»TiL p« ^ y — ?\> 5 0ml Xt^Tk 100ml ^tt-Lilt^fta Lfc„ 
*fttJ4&«:5SiJBfc*U t^U^l 0 Om 1 Xtfiik 1 0 Om 1 *Jq^.yt. ^ 
jfc#«:5«ISfc*bfc* % U 7k, Hk^xmmmb-}- h V ?J»X3W] 

M%?r#fc„ %*7J*?T2^ Ytf^y-i— (3mM : Me r c kiS i 1 i c a g 
el60, ' ^b^l^/n-^MJ-V) \z.& WmMiirZZ. bX*^ g 6tJ 

mn. 7 g (s^tK) &iw7 o%t?#fc 0 ^(ommt. i H NMRX-;^ 

25 *H NMR (CDC1 3 ) 5 7.47 (d, J = 0. 8 Hz, ^Oif^gt, 2H), 6 7.35 (d, J = 
5.2 Hz, 1H), 5 7.32 (d, J = 3. 6, ^7^^, m), 5 7.26 
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(br, <0"M-y%k 1H), 8 7.09 (dd, J = 5. 2 , 3. 6 Hz, <?-*"7 1H). 

(^m& $ mit&yo <Dmm&)W3umz. £ z> Suzuki ^ * x # y 7° y ^ ^a&> 

5 9 g^feb^Cfe^^i^^S^Ufc^^/— /VI 5 0mlS^7K3 0ml 

^^^^h^^^^nfe^J^ L^Suzuki:? y ^ y ^^^) 

SJ^^T^s . ^ * / — 5 0ml 100ml U^M^T?^ Ufc 0 

10 ^fffl^^^)SiJ^*U, ^b^^-V^l 0 0m 1 Rtf7kl 0 Om 1 &2JBx.fc 0 ^ 

»l3r#fc„ *7A^»7f^77>f- WJ:Me r ckgS i 1 i c a g 

ei 60, mm%i • m^^^/n-^^r^) ^^^nmir^^tx\ 
15 fei5 g W9o%t#t, mm <^m*vmih&%o<D?Mm&)m 

xmzmm u^suzuki^ ^ ^®&> ^tt^i&^iRiii-t-s - £ & 

m Uffl U &V>Suzuki ^n^^>y^y>- ^50S> £ Vtc Z. b & V 

20 (-g-J&M^J 3 - 3 ) fVK'Jy^ HtSt <D3fc^#£*il/&-t- 3 flS#tt ( a ) 

TIB^^^tl,^ 5-(2-^^=/V)-N, N, N' , N' -TV "7 7 
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7x^7^1 6 g^^P !7A- t-^b^Kl 2 g^^l/^l 8ml 

m^m^. 0 *7^P-7f^77^- (^5*^1 : Me r c k§gS ilicage 
10 160, :*^^V/^/n-^«^^) teJ^iREKU £ fefcifrffc* ^ 

wy- ^ ^ 7 r 1 1 g 1 5 g £1151^7 0%-? 

-To 

1 H NMR (CDC1 3 ) 5 7.22 (t, ^«i"t?^SS, J = 7. 6 Hz, 8H), 6 7.16 (dd, J = 
15 1.0, 5.2 Hz, ft7xyi, 1H), 5 7.09 (d, J = 7. 6 Hz, 'O'if 8H), 
6 7.06 (dd, J = 1.0, 3.6 Hz, ^-^a^ai 1H), 6 7.00-6.94 (m, ^<^V 
aiRtf^^a^ai, 5H), 5 6.91 (d, J = 2.0Hz, -^if^gjt, 2H), 6 6.73 (t 
, J = 2.0Hz, ^i/ifVit, 1H). 

*H NMR (DMSO) 6 7.43 (dd, J = 1. 2, 5. 2 Hz, ^7cc^at, 1H), 5 7.29 (t 
20 , J = 8.0 Hz, sO^i'l/m, 8H), 5 7.43 (dd, J = 1. 2, 3.6 Hz, i'St, 1 

H), 5 7.07-7.00 (m, ^l/H fMRXfi'?'*"? * V^, 13H), 5 6.73 (d, J = 2.0Hz 
, 2H), 5 6.53 (t, J = 2.0Hz, ^^>M, 1H). 

(#J«jti«3-4) ^Kyy^«3ft©*iSHB^#^-r«fl:'fr* (a) <D 

^i/m<D a7km&m&&B (oh) 2 wom^x^® (to t-tz>, r 

25 |E^-e^^tb5 5- (5-4?n^ife-^^-73i>'-2 — f/W) -N, N, N' , 
N' -f h77x=/I/-l, 3 -7x=l/yi?7$ VO-g-JSfc 
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Q 

N 



(HO) 2 B^S. 




N 



mll«U KT^T-r^^^/-^^T^*PUfc^, -7 0°CWTT\ 1 
. 6 M- n - ^f /V H f !> A A^f-f « 1 9 m U 1 O ^tiT 0°C 
5 T!3 0»^ y ^" A i^-Y y 7* n fcWT ^ K (LDA) SrlSiK b fco i^V 
^Hl«H3-3^Lfc5- -N, N, N' , N' - 

7f77x= 3-7x = l/yi?T?y5. 0 g SrlftTK^ b7 t Fn7? 

$ t (CIS LfcLDAjg?** 1 B#rat?^T bfc 0 £ b in- 7 0 *C»T*T?1I*MS^ b 

x-7/V7 0ml &TJ*7k2 0ml XM&ftM^tzM., M.£-C#i&Ofc 

o 3^T. 7K5 0ml&£XfimQM.ikT>'*:-$&frmfc7 0ml »U 
£r#Ht LfCo *$£J1 Srl&fnifrfcT ^*r=!7 AtK« 12OmlTJ20,fifh 
15 ii/fb^ b V V&TkmBl 120mlt2 E2te^«, ^m^T" h JJ !>AT'Wlt, 

*H NMR (DMS0) 5 8.20 (s, atfn^Ifc, 2H), 5 7.52 (d, J = 3. 6Hz, ^-Hr? =. 
^SH, 1H), 6 7.29 (t, J = 3.6Hz, ^^if^#, 9H), 5 7.16 (d, J = 3. 6Hz, 
20 ft7xy#, 1H), 6 7.07-7.02 (m, ^O-^^M, 12H) , 6 6.75 (d, J = 2. 0 
Hz, ^O-H^m, 1H), 5 6.54 (t, J = 2. 0Hz, 'O'^^M 1H). 

teJ&ltlKffll 3-5) TIB^^t^^^S^ 1 iftft^V KPV©^ 




PCT7JP2003/008900 



&J$$mm 3-1 "C# hfllt. 3 , 5 - tf .x [ 2 - ]- 2 

5 -^cn^^^/if 1 . 4 9 g N -B^HJfeM 3-4 X^bfltz: 5 - ( 5 - #n ^ 
Mfe—^-^*^— 2-^/1") -N, N, N' , N' -7 l b97x^;l/-l, 3- 
•7=c-Ul/i?T^ ^3. 9 8g,^7v?!)AS|6 9mg, MJ 7 ^/V* * 7 
-fVO. 2 4g^M^thy!>A0. 8 5gl^ ii«T, THF3 0 
ml i7K6ml Sriin*:, SSSIlT-C 8 B#^KJ&£i3rfc 0 ^J&Jf&TfL MM.t.X>%t3$ 
10 U 7K 2 0 m 1 bfco ^fetbfcS^m^^-fb^^WT'ttttil^ #e> 

SSilicagel 60, : ifrffc* ^ U^/n J: t> 

¥fttHMKU 1^2. 43 g (SW) W6 0%T?#fc o ^©Mft 1 

15 H-NMR7^ h/WcfcUfllBBUfc. $J^-* ^Tl^To 

X H NMR (CDC1 3 ) 6 7.68 (d, J= 1.6Hz, ^OHl/M, 2H), 5 7.65 (t, J = 1 
.6Hz, ^^if>-^, 1H), 5 7.40 (dd, J= 1. 0Hz, J = 3. 4Hz, *?-*Z7 1 
H), 5 7.34 (dd, J=1.0Hz, J = 5. 2Hz, f-Hr"? 1H), 6 7.29 (d, J = 

3. 6Hz, f*7xya, 2H), 5 7.26-7.22 (m, ^l/Hl/m, 16H rfcitF =. 

20 2H), 6 7.13-7.08 (m, ^<^V^, 16H 33 J-*? 31 VI, 4H), 7.0 

2-6.98 (m, ^^>m, f^7xyi, 1H), 6.91 (d, J = 2. 0Hz, 

'O'-g^at, 4H), 6.74 (t, J = 2.0Hz, 2H). 
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£ 5 Suzuki ?V7. # >y y* V V^SJSO 
^H»!l3- l-e#bttfc3, 5-e*[2- (5-^n^e^rc=. 7 ^) ]- 2 

^70. 2 4gfeit?Mtfy^'^0. 4 3g}^ ti#B^T> THFIO 
5 m 1 1 7K 3 m 1 SrJq *U 8 0 °C (7)»?^-e*P^ bfc 0 CI CI ^^|I»J 3-4 T?# 
btb/c5- (5-^ny^-ft7xy-2 — f/W) -N, N, N' , N' -T 
^7x^;v- 1 , 3 -^^—l/^T^ 71 . 99g?rrh7t Kp77^1 
0 m 1 ^#PLfc?«£, 1 B#Ffl;WCii§TU 0 . 5 ^WSiS^^c 

„ #cv^tr 3 m i ^mm^t^mi- mj * a o . 42 g ^w^t^ &&mMM 

10 3-4-e#6>tbfc5- (5-#nyf-ft7xy-2 — i )V) -N, N, N' 
, N' -7f77x=/V-l, 3-7x^^77^1. 9 9 g £^ h 7 k K 

o77>'iomn:ii!?tfc^ l^w^miTu awrF-es. 

yj— (ttWR • Me r c k§g S i 1 i c a g e 1 6 0, $gfS|$£ : Ifrffc;* ^ 

^/n-^t7) fc-taJWiiiKu @^3. 40 g m&mm Jt&rn 

20 W^&^iDJR^I^Jz-f-SifcSrflttBU^. ^OWat^ 1 H-NMRW 

h A>&&j&nmm 3-5 t-wcvtc^t x-nm bfc 0 

25 •fSSJfe^itJTIS^; (14) ^StbSlSllfcf^^Ky^— ©jRo^iMB* 



WO 2004/009669 



PCT/JP2003/008900 



51 



a. 




JO 



Ok N X) 



a, 



N 



6 



omii«u K^-i'r^^^^y * -e^^P L fc^ . -7 0°CgrF^ 

1. 6M-n-7*f;vyf^A/^t^4. 3ml«rlO^T*iTU 
5 0tt'15»^ yf7A^y/otVV75K (LDA) »IS!L 
tc 0 J^WC, 3 - 5 ftfctlfcl 1 ttftfy K 'J 2 . Og&JK* 

rh7t Fn77^3 Oml fc»#U K7^7^7-^;-;Wt^t 

tKT-e 1 ISWSJeS bfc^, b^7^1. 6g^l0^lttIT 

?££P Lfc^, S^^/km—^/W 2 0ml Xtfiic 20ml SrSfebB U*PtK^ &-&tc 
Sjatf#tLt, if^T. *&^ttfcT^=*^*ig$£2 0m 1 =Sr»IL 

x ^^^sibfcio mmm*mnmkTi/*~t7&7mm5 dm i-csisu « 

?&!frfb?- b y * atK^ 5 0 m 1 -e 2 m&fr bfe 0 $ e> mwi**- t> y VJ*T*im 

15 fcJSSrfTfcofcfc, *fc*riteW*UT*U^&#fc. M^rh7t Ko7 
Jgmm : DMS0-d 6 )fcT N 8. 3 p pmra^n^OH/n h^MUSO^ 

mm b ft V ^Suzuki ^n^^y^y^ ^J&> 



WO 2004/009669 



52 



PCT/JP2003/008900 



^Hm^J3-l-e#btbfcl, 3, 5 - b y ^ [ 2 - (s-^a^^^v) ] 

gfc^tthy^AO. 18g(C, mm^m%r. THF 2 8ml £7k2m 
5 1 ^*PX., 5t^T-e8B#P^JS£*fc 0 £0»T^ ^^T^^PU 7K2 Om 

7KT^ufc 0 ^Ji«m^-hy ^^-e^^Sb, ^^^ffw^-t-s - 1 

T?M^§r#fc 0 *7A^nvb^77^- (5fe*^J :Merckl Si 1 i 
cagel 60, ^WiGi ' Mfe* f VS'/n -^ttls) K £ <9 WKfMU 
10 ^l^nn^MtSilU I 1 ttft 3 Mr > K y 0 . 

74 g (#mfe@#0 «rJR^4 l%-e#fc. X H NMR^^^ b^^^Jfi 
M2 ^5w£«f&bfc 0 GPCSlJ£fflH3\ M^^H 1 * (Mw) =5 
2 4 0, SfespL*&'^7-4 (Mn) =4 8 5 5, frPM&lB (Mw/Mn) '= 1 . 0 

J: 5 Suzuki ^n^/jy/py ^K*> 

-a-^JSM3-lT?#btbfcl, 3, 5-hy*[2- (5-^n-e^-^ 
) Hy^2 38mg, ^7Wff»14mg, M)7x=^7^y5 
0mg*3j;^itbP7^0. 0 6 gfcl % ti#i^T> THF 2ml £7k0 

20 . 4mi srjn*.* 8 oxihmm-vimf&htco rr{Cit(14) T'^^tbSmUfi: 

£?Lfc?g|££\ l^ltlTU 5g^TT-0. 5i*MSJS$*feo &v^tK0. 
4ml«Lfc»MJ7A0. 0 6g^tS;(14) t*t$tl5ll 
-tHr^^KU ©#nvSfef|3»#:0. 7 g Srfb7t Ko77^8. 4mlt 
25 IS#?L;fc:l&?K«\ lllfiTU 31^T-eO. 5I^WKJS§*^o ?&V^7kO 
. 4mlfc*#U&K»th9 7A0. 0 6g|:M> 55 (14) "eS^^Sl 
lUfcftt^KU ^-O^n yiW#0. 7gS:f h?t Kn79^8. 4ml 

£i&**TN&ii) U tK 2 0 m 1 SrSfebP bfc„ * 
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:MerckS Si 1 icagel 60, ^« : mt* f- Uls/n 

5 fts^vKy^-i. oi g ($m#.@#0 SrHz*5 6%-e#/t. ^r«*^ 
*ft^©aB^iWKaaiOs *Jit;tiM©if»nia^ whirrs 

10 ^liJ;!9?SmUfCo 

«J^T**>5 IConvergent&U &fflV^fci6, M^/ t £<ft|i|t©7 f ^Ky-7- 
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it # <d m, m 



5 S^lfPYi^b^ST^-^ (1) ©t^ILM^t^ft^fyKy^ 

suzuki^a^^^^y y^ssts^ttSV! ^mu-cTia^^ (b) 

io ^suzuki^n^^^^y i/yKm-rz 2^<Dm&mv 2 ^-r^rm^m (c 

) hwm^m (b) iSrsuzuki^n^^^^y >-^S^$-^TTIB^^ (d 
) ^#-5^iSX@2t N r^^^cD^^^ai^^a^TK^^rsuzuki^a^^ 
s,7»y ^^jSi-^^tt^V! «mi-6^*tr.tL^TIB^ti (c) 






fc, yw\ «^sr*ruTt>j:v>3fli©5fip»a!i-c*>9^ y x ri. Ytm— xttY 

10 iR£*l5o ) 
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CH 3 
CH3 



— B 



CO 



— B 



-a. 



— B 



V 



2) 



CH3CH3 

x CH-CH-CH 3 



N CH-CH-CH 3 
CH3CH3 



CI, Br, I , OS0 2 (C k F 2k + 1 ) 
k = 1 ~4 

3. SM^fSISl^vv-c, MlB?gtt* V a a*TfE;7Vw-:/3 frbM$l&ti 
CI, Br, I 
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— B(OH) 2 



— B(OR) 2 



$ /°-f-CH 3 




— B 



CH3 CH3 

,CH-CH-CH 3 



V CH-CH-CH 3 
CH3 CH3 



4. m?k(D^mi~3(DpStlfafc&>\,^X, fltflBSuzuki^ 

a^TKm^ifflB^tt^V! {^mbTTlB-fb^ (f) ~<D4k&m (f) 

10 £^T£&<5Y 2 ^i-5TlB^^ (g) ££RJ&£*TT!B-|£:£ (2) T? 

Jim* 




6 . ^-ui/mm^ttWiVT&i'MigmtiLtt'rzT*^ vv^-^couvex 
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(_bfB-^ (I-l) * N plil~lo©lt^U R 3 * R 4 tt, 

5 \ T/u^A-m, T/\«=i*i/mfrt>m$i&tbz> 0 p a* 2 ~ 1 o ©*^, fx^wy 

©JfcUjSU^r^KiRa ^ R 4 ^ot^tt>AV\ V 3 

CI, Br, I, OS0 2 (C k F 2k +i ) 
k=1~4 

— B(OH) 2 
— B(OR) 2 




(I-l) 






CH3 CH3 



7. 



TIE— AUseS (1-2) -e^Sb^ti/S^irSr^mt-t-S-fb^o 




(_hia— ib&: (1-2) s j ~s 3 r*i~i oosaaicsr^u ^ft^nm 

5 VvCt>&V\ V 4 ttTIB^/V— ^e^bjl^^H^o ) 

CI, Br, I 

— B(OH) 2 
— B(OR) 2 




8. TIE— jttsS (I -3) T*fe$ft5£fc&4^fc*r5'fb'£*. 
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(1-3) 



ChlB— «5£ (1-3) * , dttl-10 ©SESfc&^frU q & 2 ~ 1 0 

faria^/v—:/ 7 a» *l* 0 ) 

^f;v^ 7 
H, CI, Br, I 
— B(OH) 2 

— B(OR) 2 

CH 3 
CH 3 



-B' 



CO --(Ol 



CH3 CH3 

/Y\ _^H-CH-««. 
\ / S CH-CH-CH 3 

CH3 &H3 
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tf;v—zf l 



— B(OR) 2 






tfjv— 7 2 



C .l ,• Br, I , 



SO z (C k F 



k= 1 ~4 
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